Background: The epidemiological and pathological relations between Periodontitis and Rheumatoid arthritis (RA) have been stated. The citrullination and attendant autoantibody responses are defining features of RA. It has been recognized that the oral bacteria, inflammation and its mediators might play an important role in RA activity. Hence this study aimed to evaluate the effect of Non-surgical Periodontal Therapy in reducing the severity of Rheumatoid arthritis. Materials and Method: Totally 25 participants diagnosed with RA and Periodontitis were included in the study. Clinical parameters such as CPSS index, BOP% and CAL, estimation of ESR and calculation of DAS28 done at baseline, after Pre-NSPT and after next Post-NSPT were recorded. Results: Statistically significant improvement was noted for CPSS (p < 0.001), BOP% (p < 0.001) and CAL (p < 0.001) after NSPT. The ESR values also showed significant reductions (p < 0.001) and the DAS28 scores also showed statistically significant improvements (p < 0.001) after NSPT. Conclusion: Reduction in the periodontal inflammation positively affects the rheumatoid arthritis activity, hence improving the patient's health.
Introduction
Periodontal diseases range widely from gingivitis to aggressive forms of periodontitis and along with being a threat to the dentition, they may also affect the systemic health [1] .
Periodontitis is a diseased state that is portrayed as an inflammatory state and bacterial disease driven by various factors. Gingivitis is inflammation caused by formation of dental plaque and its elimination is possible by reducing the bacterial load through oral hygiene measures. But, when the infection spreads, destructive periodontal disease develops. Subgingival plaque is composed of various bacterial species consisting mostly of strict anaerobes. A significant part of these is non-cultivable including Aggregatibacter actinomycetemcomitans (A.a), Porphyromonas gingivalis (P.g), Prevotella intermedia (P.i), Parvimonas micra, Tannerella forsythia and treponema species. Periodontitis leads to break-down of periodontium. Clinically, this condition would be evident as bleeding on probing, deepened periodontal pockets, suppuration, mobility and eventually tooth and bone loss [2] .
The continuous signs of inflammation from the body may also be caused due to severe periodontitis. An association with chronic and inflammatory systemic diseases such as diabetes mellitus, artherosclerosis, cardiovascular disease and stroke, rheumatoid arthritis (RA), Crohn's disease, ulcerative colitis, low birth weight & preterm birth has also been noted [2] . [3] . Long lasting synovial inflammation that causes damage to articular cartilage and the underlying bone is due to several inflammatory cascades which lead to immune responses ultimately leading to common pathway [2] . RA being a systemic disease, has some extra-articular manifestations like pulmonary, ocular, vascular and other organs or that may be affected by inflammatory process [1] .
RA has exhibited similarities with periodontitis in terms of inflammation and destruction of tissues. These include: chronic destructive inflammatory disorders with a characteristic of deregulating the host inflammatory response, they have a multifactorial etiology, shared genetic and the lifestyle factors influence the disease susceptibility and the longer duration of disease decreases the severity, loss of function & quality of life [2] . This indicates sufficient similarities of the underlying pathologies [4] . The microorganisms which are responsible for RA and the periodontal pathogens share many features. Shah, M. et al. in 2013 showed improvement in pregnancy outcomes in terms of pre-term low birth weight after the treatment of CP during gestation. This would suggest a correlation [5] .
The severity of a disease may be caused due to amount and type of cytokines which the individual will produce. For certain populations a correlation with A significant reduction in ESR (Erythrocyte Sedimentation Rate) with periodontal treatment was seen by Al-Katma, M.K. et al. [4] . Even with the RA medications like NSAIDs and immunosuppressants which can reduce periodontal destruction, significant destruction has been noted [1] .
The studies up to date show conflicting results. In last decade, the interest in epidemiological and pathological connections between CP and RA has shown a rise which may be caused by role of citrullination and the attendant autoantibody responses which would be the disease-defining feature for RA and may be recognized that oral bacterial inflammation may play important roles.
Materials and Method
This was a non-randomized cross over, clinical and hematological study. The patients were selected from the OPD of the Department of Periodontology, K.
M. Shah Dental College and Hospital, as well as from the Department of General
Medicine and Department of Orthopaedics, Dhiraj General Hospital, Pipariya, Vadodara.
Considering the difference in group means to be 20%, power of the study as 80%, at 95% confidence interval, a ratio of sample size (group 1/group 2) as 1 and with the significance level set at 5%, a sample size of 25 in each group was taken.
Any participant who had been diagnosed by a physician, as having active rheumatoid arthritis, i.e., the destructive inflammatory condition is ongoing, since 1 year, had been selected for the study. Such patients, when examined clinically, if diagnosed as having chronic periodontitis, i.e., having inflamed gingiva with bleeding on probing and pocket probing depth ≥ 5 mm where selected for the study.
Participants between the age range of 30 -70 years with at least 20 natural teeth and those who had not received any periodontal therapy in the past 6 months were included. Those having any systemic disease or immune anomalies other than RA were excluded. Also, pregnant and lactating females and/or those on hormone replacement therapy and oral contraceptives & smokers and/or alcoholics were excluded.
Details regarding the study and their role for the same were explained to each participant and an informed consent was signed by them. On the first appointment, complete medical and dental histories were taken. Oral examination was done and the clinical parameters were recorded using an UNC-15 probe, which included: CPSS index (Clinical Periodontal Sum Score), BOP% (Bleeding on Probing %) and CAL (Clinical Attachment Loss). ESR (Erythrocyte Sedimentation Rate) was tested. Also, DAS28 (Disease Activity Score) was recorded where the number of tender and swollen joints were marked. Oral hygiene instructions were given and the participants were kept on follow up. Open Journal of Stomatology
In the second appointment, all the clinical parameters along with ESR and DAS28 were recorded again. Then after the participants were treated with non-surgical periodontal therapy (NSPT) which included scaling and root planing, oral hygiene instructions were given and the participants were recalled.
In the third appointment, the clinical parameters were recorded along with ESR and DAS28.
Estimation of ESR (Erythrocyte Sedimentation Rate)
With patient's consent, prior to each sample collection, disinfection of the skin at the site of venepuncture will be done with surgical spirit.
After tying the tourniquet 3 -4 inches above the antecubital fossa, blood sample of 3 ml will be collected from the antecubital vein of the forearm using 20 gauge needle and 5 ml syringe and stored in tubes containing tri-sodium citrate anticoagulant.
The anticoagulated blood would be placed in an upright tube, known as a
Westergren tube, and the rate at which the red blood cells fall would be measured and reported in mm/h.
DAS28 (Disease Activity Score 28)
DAS28 was used as it combines single measures into an overall continuous measure of rheumatoid arthritis disease activity and this index has an advantage of simultaneous interpretation of several measures of RA like swollen and tender joint count, erythrocyte sedimentation rate and general health assessment on a visual analogue scale [6] .
For recording DAS28, an online calculator was used where the number of tender and swollen joints was marked and ESR was entered. The calculation was done using the formulae:
( ) ( ) ( ) DAS28 4 *sqrt sw28 0.70* Ln ESR 0.014*GH = + +
CPSS (Clinical Periodontal Sum Score)
CPSS index was used to provide one representative value per individual to escribe the periodontal status. As suggested by Matilla, K.J. et al. [7] , the following parameters were included.
PPD 4 mm or greater + gingival sites with BOP + visible suppuration on probing + furcation lesions exceeding grade 1.
Results
Total 25 participants with RA and chronic periodontitis were included. Participants crossed over from control arm to test arm accounting to 50 sample size in total. The mean age of the participants was 48.24 ± 9.02 years including 36% shows a statistical significant improvement in the score with p value < 0.001 (Table 2 ). Disease Activity Score at 28 joints (DAS28) for Rheumatoid Arthritis was calculated at baseline was 5.259 ± 0.788, at pre-NSPT was 5.259 ± 0.788 and at post-NSPT was 4.492 ± 0.760. This shows a statistical significant improvement in the score with p value < 0.001 (Table 2 ).
Discussion
The main aim of this study was to evaluate the effect of NAPT on the disease severity of rheumatoid arthritis. RA includes an initiating event which is possibly a microbial exposure or a putative autoantigen which leads to significant synovial inflammation and tissue destruction. Periodontitis also includes the inflammatory cell accumulation which includes T and B lymphocytes, neutrophils and monocytes. This leads to tissue edema, endothelial cell proliferation and matrix degradation [1] .
In cases of active rheumatoid arthritis, it has been estimated that more than a billion neutrophils actively participate in the immune defence and lead to an active inflammatory burden on the systemic health. This burden would reduce in cases where the disease is not actively destructive. Hence participants with active rheumatoid arthritis with ages 30 -70 years were selected.
Similarly, participants treated for periodontal disease in the past 6 months would not show an active periodontal destruction and hence would not be associated with the inflammatory condition. Hence participants who had undergone Participants with any other systemic condition of diseases that would be responsible for the systemic inflammatory burden, destructive reaction of hormonal changes that might be responsible for these were excluded from the study.
Observations from natural history studies of RA and periodontitis have suggested that such populations are characterized by a particular type of patient who will experience disease progression irrespective of any treatment given [1] .
Pablo et al. in 2008 stated that periodontitis is twice as common and severe in patients with RA and such patients were twice as likely to become edentulous [8] . P. gingivalis, the periodontal pathogen invades the human endothelium cells by impairing the epithelial integrity and influences the transcription and protein synthesis [9] . Hence, these organisms have a direct systemic access to the blood circulation [10] . It has shown to invade the primary human chondrocytes isolated from knee joints and delay the cell cycle progression and increased cell apoptosis in these chondrocytes [11] . The pathogenesis of periodontitis and RA includes the upregulation of variety of cytokines and matrix metalloproteinases (MMPs). The cytokine profiles that are similar in both these diseases consist of persistent high levels of proinflammatory cytokines including IL-1β and tumor necrosis factor-alpha (TNF-α) and low levels of cytokines that suppress the immunoinflammatory response like IL-10 and transforming growth factor-β (TGF-β). These cytokines along with low levels of tissue inhibitors of metalloproteinases (TIMPs) and high levels of MMPs and prostaglandin E 2 (PGE 2 ) also has association with active periodontitis. For the regulation of osteoclast formation and activation, the RANKL and its receptor and cell surface TNF-like molecule are the key factors [1] .
In this study there was statistically significant improvement in all the periodontal parameters including bleeding on probing and clinical attachment level after the non-surgical periodontal therapy which re-establishes the fact that dental deposits like plaque and calculus are the primary etiologic factor for periodontal disease and that their elimination would improve the periodontal health.
The study showed a highly statistical significant decrease in the ESR levels between baseline and post-NSPT. A systematic review conducted by Chambrone L. et al. in 2013 included five studies and concluded that non-surgical periodontal therapy was associated with decreased ESR and a trend to decreased TNF and DAS28 score [12] .
The study showed a highly statistical significant decrease in the disease activity of rheumatoid arthritis following the non-surgical periodontal therapy. The decrease in DAS28 score was most likely the result of the non-surgical periodontal therapy, as the participants were checked for other risk factors including drug history and other possibly related systemic conditions [13] . Kaur, S. et al. in 2014 concluded that non-surgical periodontal treatment improved the markers of RA disease activity [14] .
William and Offenbacher stated that with the severity of the periodontal pock- ti-TNF-x medication had lower periodontal indices and GCF TNF-x levels which might mean that the suppression of proinflammatory cytokines might prove beneficial in reduction of periodontal disease [18] .
Contradictory to these observations, a study done by Mercado e al in 2001
concluded that no differences were noted for the plaque and bleeding indices between the healthy and rheumatoid arthritis patients [19] .
The limitations of this study include the smaller sample size and shorter follow up period.
Conclusion
Comparing the reduced values of periodontal status and the rheumatoid condition correlated to a connection between the conditions, which would be attributed to the reduction of the inflammatory burden from the system, this may conclude that periodontitis and RA have various pathologies in common and that further studies with larger sample sizes and improved study designs should be carried to establish a correlation.
Future Implications
• Studies involving RCT.
• More studies with longer period of follow-ups are needed.
• Multi-center studies with larger sample size.
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